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(57) Abstract 

A novel protein (HRPI) showing increased expression in the course of carcinogenesis; a novel gene encoding this protein; the 
anttsense gene of this gene; an antibody to the above-mentioned protein; and a method for monitoring hepatic cancer by using the above- 
mentioned protein, gene or antibody. Genes specifically expressed in rat hepatic cancer are extracted and one showing increased expression 
in hepatic cancer is isolated. After preparing its cDNA of the full length, the base sequence of this gene is determined to confirm that this 
gene is one specific to hepatic cancer. The amino acid sequence encoded by the above-mentioned gene is determined and a protein having 
this amino acid sequence is expressed in a recombinant Escherichia colt . Further, an antibody to the protein is prepared. By using this 
antibody, it has been clarified that the onset of hepatic cancer can be monitored by detecting the expression of the above-mentioned protein 
and detecting the above-mentioned gene. 
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IftWCtt, 3®aiR*8ii±s ^Molecular Cloning Se 
cond Editions (Cold Spring Harbor Lab 
oratory PresSx 1 9 8 930 chapter8, 9, 1 2(:^^ 

n s «fc -5 £, mztifcm e ho««* * t tite^ 7° n - 7 t an § % © 

it itchapter8, 9, 11, 1 2 Ctt^E^ £ D— ?-;Hn;ffc£ffl^ 

■r^to^x **«8#{±x m&tiiu&mm^mmntimmz&^x, %mmmx 

U^Lx WHRP iate^OJfi^ia^JfitfHRP ISfi!H©T^y^iE^J 
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icDNA7^7'J-ip6 RAe^O^S© c D N A £f# T, B&tfe? ©ffi 

Ufc* ±IB©3t^**5v h©6-«fi^e>y-if>^D-; yj^-tf- 
$8£e> StfiifiliJS© - * # RTtgT ft § d S £> 2p 13 U fe o 

EI 1 AM 1 B Hu H»J 1 -eJMfr 6 -9-7" h 5 7 i/ 3 «k D tffejffe^ 
7^ 77 'J-*f,ttaibfeDNA$^ >77>i:@^b, K y h7D^y h77'J 
--ytr%'tfDfz$S%:%m?mT$)Z>o mi Afck fflpolyA RNA1D 
^bfecDNA7D-7?7^'J-^>m^fc^^it0T*fe^ HI 1 
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Bfcfc, HffflpolyA R N A <£ D ffStfe c D NA/o-^X^ U — — 

BI2fck IEltffBi^OTa©mRNA(3-QV^T, HRPII^$7D-^i 
y -if > 7u y P / W 7° V K-is a >mz «fc 2>Mffi*ft-otc1&$k%mt 
m-C-foZo b->lfc^ IE^ffFfli©mRNA©ly-> s U->2&, 
1 2B#F«(7)JfFE©mRNAc7)l>->, U->3i3u D E Njg^ 2 4 F^OffF 
SI©mRNACDb->, U->4&, D E N&^- 4 8 ^P^i©ffl©mR N A CD 
U-> s U->5&> DENS^ 1 *^ft©fFSOmRNA©l/->, b->6 
fciu D E Nlx-^- 3 i3^i©ffFi©mRNA©U->, b->7J±s DENt#5 
*^f©ffg©mRNA©l/-X b->8&, D E 7 ^^#©W«CDm 

RNA01/->t*fe D > ^EP9tt, HRP I mRNA©^-> KcDfig^^Tc 

04& s ll^m^.#:HRP iaJ^Sejttov^-C SD S-PAGES^ftJ^ff 

u->, ^->2{± s i»M*HRPi^iaiob->-e^^ ^ep 

3&\ HRP I^SfiS©A*> KO(ftS*abTl^5o 
E5lt ^Ut0«5T?ttML;fepB luebacIII ^#-£l!TE]T&£. 
06»s IBMftHPR I £SD S-P AGEtMi^fT ofcgfSIt 

m-e&So i/->iau s^sf amfla^arssaRcDu— > N b->2 
sf 9«uad««3K-r«ge!H©i/->Tffeo, ^EP3tt, 

x#HRP I ©n> h*©ttSS^LTl^o 
07AM7Blt HRP I^figaK&^&tmfciriHRP 
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A4>©b-> l&x SB^&*ft:HRP >T5»5 N V->2&, 

IffftlfilSSrtltBftSailfrUfel' Ox £W3fcfcJiflaMft*.#:HRP IO^> H 

EP6&HRP I©n> K©ffi**£-fo 

©mRNAI*ftlfel/->, b— >2tt, |j©mR N A£fcMt(jb;k U — > N U 
— >3(±, J3$Jl©rnRNA£?7)ciJibfeU->, U — >4\±, J»<DmRNA**tt 
bfcU->, l^->5(±> lffJK©mRNA**lbbfel/ — > % V->6&, #*§ 
^©mRNA$i7Tc»jbfe V->, l^->7&, »mRN Afc&ibbfc U — 
I/ — >8fcJ\ JimOmRNA*e§ci&bfeb->-efet), £=EP 9 fc£ % HRPImR 

e>&^- F-rsate^ ^n&tcftsft&tfirtfcMVfcis *ne> cos ass vans 

1 . iH?<j*©ia^j#-^ i tgB«07^ y»iB5!nfife^nsse5iT»*o 

2 . ih^j^cdib^ij#^ i \zum<D7 x j mmmz&^T 1 * b < h:m®7 
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4. m&i~z<o^?M?— oizimom&m*^- Yt^min^A, 

KtSRNAt/W7iJ^Xt5ii:^SlJlt5DNA-e*Sc 

6 . IB^OiE^J#^2Tf^$nSifi*iB9!l&^ttDNATf**o 

7. l2?'Jll©lS?iJ#^2T^£ft3&SIE#j©2 5#i©AM9 1 2#i 
©A*tfOffiSE?J^ttDNAT?»So 

8. tuIBl~3©V>f ! ti^— 3t3lB«©gaS^=i- K-rs^M^joa*. 
©«^t5 1 2«J:!!p^DioGCM*i s 3 0~7 0 %T»& S D N AT 1 

i o . mm&com&m^ 2 -zmztizi&mmoo hoimmtz 1 2 msw 

±iP£j*DfioGC^i*#3 0~7 0%T'$»SDNAT?*5 o 

1 1 . MB9j^cDBa^j#^4T?^*na^iB9joa ^©aufe-rs 1 gmmm 

±fr'oJ&*)M.-DGC<gm^ij s 3 0~7 0%ta&5DNAT?$5 8 

1 2. {b^fM^nfeiuI34~ 1 l(D^1"n3Jp— D(z|Bf8©DNAT?$.So 
1 3. Iul34~ 1 l<Wl^fr-ofcHB«©DNA©:P>^-fe>;*DNAT? 

cfo o 

1 4. !9i21^3©V^nfr-^fciB«©SaK%=i-KrStt*i2^I*^ 
A,T&3RNAT-$>£o 

1 5. iuiai~3©v>-rny?p-otiBm©saM§n-K-r^m*wj©a 
*>©sm?-5 1 2ffi£ja±a»&fi&DmoGc^t¥#3 o~7 o%t?&srna 
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•t>(vmmtz 1 6mmx±fr(bf$,*)s iogcm^^s o~7 o%-ei,§RN 

1 7. -fb^fgfp^tLfeluIB 1 4-1 6<D^rtlfr-^>l,zmm<DRNAX~$>2> 0 

1 8 . frffB 1 4~ 1 6©^-ftl^-oCIHf6©RNA(7DT>5 : -b>^RNA 

t^JMoT^ fuI34~l 2©l>-fn^CIB«©DNAS7'D-yi: bTffl 

n^u— Ft§RNA$ mi IB 4 ~ 1 2 0^-fn*»— olcgB«8©DN A^TD-7* 

2 5 . ^mMcDll»m : MlMT-^^C^$^il!(i:T2,iuH32 4C8B« 

iHBuc*^T^swt:^$nssaH&i5^ns3- ft site 
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froffijtfcfcfcS:^ 3 0%~4 0 "/oWlo^^o y-tf ^ § c J: 

nT^So tot, *«Wfcij3V^*itLfeSeH (HRPI) izooti 8 

<DIE?'JgazIBi£©j£«lB?iJ h 3 0 %JiLt\ b < a 4 0 %JW±©* : & n 

gg$<D^Cz£ DX&AX©^f| (mtcE> Molecular Clon 
ing 2nd Editionj (Cold Spring Harbor 
Laboratory Press, 1 9 8 930 15. 1~15. 1 1 315 
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fc«t ^P~^tn;#Sji5feqTlfeT*S ^Antibodies 
A Laboratory Manualj (Cold Spring Ha 
rbor Laboratory Press. 1 9 8 8 ) C h a p t e r 6 $ 
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m&mtiLTtm (rik mm, 7\zv>5l&v:**>^ ^L<i±m^n (fi 

»*SJi&**Jfflbfetn;#*fflV>S^i:bTt±, #>J;t&\ ELISAW^ 

tl&o 

^t-i/ 3 >MT-PCRS (^Current Protocols 
in Molecular Biologyj (Greene Publish 
ing Associates and Wiley— Interscienc 
e) Chapterl5) Xfct>f >1M a;W7'J ?4 -6-5/3 (l@]»C 
hap t e r 1 4) W?,nSo 

o T C 314R rJI It? & S o 
SScD?J1iawT©rh < t?*So 

<Dr i/A>f7'j ^ — s/ a 
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5-1 OxSSC (SSC»«0£j£#0»g#5~l OfgT-&£) 
5~ 1 0 xD e nh a 1 d t ' s 
lMWT©tn)J>^h)J«>A (pH6. 8) 
3 0~5 0%O^A7^ H 
0. 1~1%©SDS 

^1 o o ug/mimnt RNA 

m 0 O.ug/mlMDNA 
SJfBMS3 5&1>L4 2°C 

5 0 #£t± 1 M 1 0 frPXT 

5~1 OxS S C 
5 ~ 1 0 xD e nh a 1 d t ' s 
1 MJilTOtrn U >i?^ h U (pH6. 8) 
3 0-5 0%WA7; K 
1 %«T©SDS 
DlOO/ig/mliStRNA 
^] 1 0 O/ig/mlMttDNA 

lxlO 5 ^^b2xlO s cpm/ml cDNA7d-7 
&JfoUm3 5&1>U4 2°C 
SJSB^pS 1 2 «rH£t± 2 0 RfHIJUT 
±M(D3k{*<D^h, fcTD U >gbh h U £A (pH6. 8)> XliSDS 

c?Tv th©^yA0Mtii3xlO 9 ih^ibtlTl^c 16M©DN 
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So 

NA(D-g[5(C^UTffiM^^m£lH^J^^ U imRNAi:;W7'J *W XT § 
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0 3; L<, 1 6MW±ioGCM*^3 0%T- 

Mm £ & v > t ^m^iip -r £ m e nomm % mm t & z t znz 
^n^nro^o ^mv^*) ? zv*^F&Tf^(Dmmmz-o^T&, zn^(D 

Fin Antisense Research and Applicati 
onsj (CRC{HE 7D'J^\ 1 9 9 3*E) (CtmvJim&m^ZZtifivI 
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{b^^(3#A-e§5fifP^LT, $J;L&\ 1 ) t£;t^Wb> 2 ) ^;Wb^ 

3 ) yn^>>y->{b, 4 ) JK«;>SMb, 5) m^*«<b (7;u#i/-fe-f p 

-^>, ^^r-y-^Uiy K CD , 6 ) T < J jh, 7 ) U 

Sfex »*&fc#ATf&;Mb^0«ifcUT«\ 1 ) \£*3->1ts 2 ) 

^;Wbs 3 ) s?3^>^Wb, 4 ) flB'j>Kfc N 5 ) U >^b, 6) 
sDKb (7;vtl/-b>f D-#^>, rWl/f K*<trJ cj e©Si?!lf*:) s 7 ) 

njfg-e^^o Ufe^oTx MODNAMRNAIt ^b^f»£nfeDN 
A&t>* R N A £ ^©lall & ©T* & £ o 
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^mts mm<D£o ty-if y?uy |>;W 7U^>f-t£-— > 3 >&-£RT-PC 

IR|7s/htt, v;^-77Wi-a (fNaturej Vol. 2 6 3, 1 
9 7 6^ pp 7 0 1-7 0 3) £S£bTf£Mbfc 0 ^fcfci, 5MS^©^^ 

(mmmmm) t:i;x^rhDif^> (den) ^iE^g^ 

U -3iP^2-^^yT-b^;i/7;V^l^> (AAF) SO. 0 2%tt?M^ 
Jfebfco DENft4ftl 2, 2 4, 4 8WM1, 3,5, 7A^t!:ffI^ 
£&Jttfc;Mi:bT> IEmfti§m£^ffi£OTl£. if£J§f^«12, 2 4, 
2. RNACOMWi 

^RNAil ^Methods in enzymologyj Vol. 15 
4 (academic Press Inc. „ 1 9 8 7^) p p 3 ~ 2 8 CfB 

(D#«3gf«g|^»U 100ml©5. 5M GTC 
M (^7-^>ft^7^-h5. 5mlVb N-7^DxM;i/3>»0. 5 
2 5mM^x>ith'J7A, pH7. 0) (cjjn;L v #y Shl^S^ 
1f-T*^*-hbfco 

(2) 3 0 0 0 rpnu 1 O^jgi^Sibfc^ ±iMSW2 8 
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x-oyv-#-m&ibW izmzxis^tcitni. 6g/mi 

50% N 1 0 0mMxfl/>^7^>M-tI>'J9A (EDTA) (pH7. 
0) ) 12mlClIU SW2 8X^>^D-^-^ffli^2 5 0 0 0 rpm, 
24m?S, 1 5 °CT- ofe 0 

(3) 6 0 0//1C4M GTC«ifrU 1 5 0 0 0 rpm 

l^iQ;^ 1 5 0 0 0 rpnu 1 O^BBS'&^WU tfeiKSHURLfeo 

(4) £®ftj$£s SglSS (»3ml) ©TEM (ImM Tris-Cl 
(pH7. 5) , ImM EDTA) fcigfrb (ift5$TTEMB^fe) > 
1 5 0 0 0 rpmt-M^IU WMU^U^L Vtco 

(5) JSilliiMCD^x^— jt//7DD*;i/A^i^U 1 5 0 0 0 rpm, 

(6) «l/10gIO3M»h^A (pH5. 2) fcflQ*. 2. 
5®M(Dx.$ - 2 0 °C-£ 2 0 ^i&SiL 1 5 00 0 rpmfl 

*U - 8 0°CTS#bfeo ^g-fflifr^ 5~7mgffl^RNA^|f,ilfeo 

(7) polyA RNAI1 oligotex dT30 super™ 

M-0ifeD lmgt\ oligotex dT30 super™£750 
/ilSffl^TpolyA RNA(Dmm*ftifz 0 £-MUc£^T, lmg© 

O^gOp o 1 yA RNA^^L 
3. cDNA^7h7^^3> 

Ctliis H^CD^S (^Analytical Biochemistryj 
Vol. 214, 1 9 9 3^, pp58~64) £ipDTfifo£ (CIcD*ftm3l 
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(I) m^fzUmtftZp o lyA RNAIt 7#£BBS, STO^M® 
®ipolyA RNAil ^ixoligotex dT30 supe 

©IFSCcDNA-oligotex dT30 super™Cil ^-5 
T^l^rt^ h7>^7i7- tf (^gjtiO Tp o 1 y dC t a i 1 %tt 
jJDU EcoRI - (dG) , 5 77^ £;T a q*'U ^ ■5— If — Jr>j.;i/ 

^©-feV^IIcDNAiilESiTJIlOcDNA-o ligotex dT30 
supe r TM ©P^7r|^cDNA^y h ^ ^> s >Sjfr£fTo £ c 

©fe«WccDNA«EcoRI- (dG) l5 MXohI - (d 
T) 3 0©i7-7>f7-^fflhtPCR^ ( Current Protoc 
ols in Molecular Biologyj (1987 ^Gree 
ne Publishing Associates and Wiley-I 
nterscienc e*t) Chapterl 5 £l3«<D7j&Jcifi DT^ifi L£o 
P C R J^T®Ms£©}§MT\ 1 "It 9 4 °CT 9 0 S\ 5 5 

•CT2fl\ *{I7 2°CT"3 7>MJi&^-^5CI>:^bT, 2 5 1t>f *;Wto fc 0 



cDNASS 6 9^1 

1 OxTaq^iltt (/^-^r>^;i/^-M) 10//1 

1. 25mMdNTP 16//1 

EcoRI - (dG) i 5 77^y- (2/zg/^l) 2^1 

Xhol - (dT) 3o/7^7- (2/zg//il) 2/ul 

Taq^^7- g (5u///l) 1 // 1 



If* 1 0 0 JUL 1 

( 2 ) attj-r h ^ a n zntzmfc? ? 4 77'j-^EcoRi 



17 



WO 99/00495 



PCT/JP97/02214 



10/Lil 



E c o R I 



10 xH buffer 



7 5^1 



at 1 0 0 # 1 



SJEEMJS 3 7 °C 

©EcoRl^JW^ 1 0 O^Ict)^^ y-;i//^DP 7 ^;^A^rg^•b^ 1 
5 0 0 0 rpm-ea^iU 7k«gE#£0i&b£ o £<©}g$SC 10^103 
Mffith'J^A (pH5. 2) £J0*., 2 5 0/zl®x^y-;^Mfc^ 
1 5 0 0 0 rpmT?aiiil^»bi*ia*|g]iRbfeo 

®@lRlOTS7 0%x^;-jHmlT«U 75^1 

o IT« Lfeo 

75//1 

i%bsa ioui i^mmm) 

lOxH buffer 10/il (ffiM) 
Xho I 5#1 (SSBM) 



3 7 °C 

(3) 10 0/tl©7xy-;i//^oD*;VASI^U 1 5 0 0 0 rpm 
tl-^iU TK^M^^IHiRUfeo 0 # 1 © 3 MMW-h U £ 

A (pH5. 2) £Jnx., 2 5 0// lcDx^y-;i/^Jn^.fe^ 1 5 0 0 0 rp 



D-100^1 
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^ 100^1 <Dffim&fcmM£-&, MB^-^^y^ u -mm^mm^tzc 

(1) pBluescriptII-^^-(* SEcoR 

i 3 xhoi (^mmm) -cwmistzo wm&m±s 3. (2) -e^bfc£#& 

(2) tjJ$f£nfepB luescriptl I O^Br*}©^ 1 ; >^-fb 
Abacterial alkaline phosphatase (SffijiS? 
) Sffl^Tx 6 5°C-£ lB^&Jifc^Tffofe^ 1 0 0 u 1 ©7 x y -)),/>7 
Dn*;i/A^u 1 5 0 0 0 rpmtMMU 7j<^r«#£[I]iKbfco 

(3) dcDi§rfc 1 0# l©3Mi^t h U ->A (pH 5. 2)^P^, 2 5 
0/z lco^^y-;i/§jjpx.fef^ 1 5 0 0 0 r pmT"3I^#^b«£[n]iKU 
7 0°/oi^-iHml«jlilieif;i, 1 0 Ong/zilt^^j; 

(4) 3. nmztitcM&T^jy? v-mmt, mm, Ku>ift^fot 

pBluescriptlM^^-Sligat ion pack™ (H*^ 

5 . it yh =7 v ^ b >&<DMfc?(Dxmn^(DmA 

1%mzm\ 4. (4) X-Ri&$i£tz%.J&m%±T, E. coliJM109 
©n>f^> h-fe;b C^mmm) Ci^bs ^±-£3 0^, 4 2°C-??4 5S>H^ 
tK±"T 3^rasjE$H±fe^ S0Ct£ife9 0 0/zl£;5nx. N 3 7°C, llfflg^ 
^#-£E. coliJM109 IzmXLfzo ^©t> E. coliJMlO 
9 AHUKLfco 

6. 3te^(D^m 
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7>visv> wftmmm ioo^g/mi 

IPTG C^m&M) 0. ImM 
X-gal C^mmm) 0. 0 0 4% 

(2) fiK£2 0 0 0*KPUItRU &^£T>h^> U 1 0 OAg/mlM 
2ml©LBiMHt^ibfets ^Molecular Cloning 
Second Editions (Cold Spring Harbor L 
aboratory Pressl989 30 Chap t e r UlffllCTJV* 

( 1 ) JfttiiLfciftfe^fciu Bio Dot ^ffll^^2 

Mfc : ?*$t&£#tz'&, UV^DXU>*- Uf7^i?->i) 

(DO. lMTfcKfb^- h 'J 0. 1 5Mt h V ->Aiit2 0#SJfo£-e 
(D^GDgL 0.2M Tris-Cl (pH7. 5), 0. 15M7jc$Hb^h 

2xS S C-£2ftmEifo£&tz 0 

(2) 2. T^IlMpolyA RNAMIfMpolyA RN 
A£D, MtiCTP (a- 32 P-dCTP) (7?ytM) ^fflUTAMV 

lyA RNA*^cDNA7D-74Mlfc, 

(3) (1) ^n>^>7 7>!:a^lfcife?t (2) fiWLfccD 
N A t £ U T CD H Tf n 4 7 V *W -fe? ; - v 3 > * * fe 0 
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® V V A >f y > J V 4 M - 3 > fkffr 

5x S S C 

5xDenhaldt' s 

0. IMtTD U >m± h U ( P H6. 8) 

5 0%*)lAT^ K 

0. 5%SDS 

1 0 0//g/mliStRNA 

1 0 0 /zg/ml^Wi?DNA 
KJ&iB£4 2°C 
SJSBNfS 1 B#&a 

W ^ U #W -if- 3 >=fe{^ 

5x S S C 

5xDenhaldt' s 

0. lMtD'J>ith'J^A (pH6. 8) 

5 0 °/ 0 *K7; K 

0. 5%SD S 

1 0 0 jug/mimmt RNA 

1 0 0/zg/ml«1t^||^DNA 

(2) TMbfccDNA7n-7 (5x10 s cpm/ml) 
KjcSSft 4 2 °C 
SfbilPI 1 6 H#fS 

(5) ?(Dfe, ^D>/>77>^^5O0ml©2xSSC (0. 1% 
SDSmis 0. 2xSSC, 0. 1 x S S COJ§M©IIST^n^n3 0 

am-r-oe ov-e&w li±&> b^v*??? -t-*ft?tz 0 ^isnt: 

It^Jfflg© c D N A 7" n - 7 <^ ©^©^ 3tfc^ S MR b fe 0 ^ T 
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8. iummo&fe 

^Molecular Cloning Second 
Editionj chapterl3 izBM(D^m^ l^Tff -?tz 0 ^Pgicfciu 

T7 s equenc e kit™ (7 7;i/?>>7l) £fflV^T Vrttl/* — ^ 
*^#-&-<?pB luescriptl I ±«A LfciS^gB^CDiB^gg^ 

9. *^Di/-I?lFr 

&:££tl&?ifc^©^IE?!j£DDB J (DNA Data Base of 

Japan) ©T-^A*>^tI^tSCit\ D £?— H#r £fr o fco % 

comm. ±K©3o©?te^(i. *t n S 5 «: 

t&mwLfro z.nzcDMfcttztizti, hrp i&teTt-frzistzo Mitt 

iz-o^Ts mMfcTft$G±MX* afe S 3tp if -5 ^it^-r s fe «) t: w T o«?*f & fx o feo 

10. cDNA7^77'J-0ffi 

DEN&#^7*^©raMU Diffibfep o 1 yA RNA 4;Ugfr£> 
77^Yi/7i^^A-fe^;\-cDNA^>>ti/^Jpy h™S^VAT> 

(1) 7>^A77-fY-MU DNAtfU/^— tfCii) 
DNA^i^Ci Dzi^ilcDNA^^L, ^fflcDNAffl»N o t I 
/E c o R I Ty7?-*ttMTZ>tz&)T 4 DNA7^-XffllSW U 3? # 

m^cDNASflfeo 

(2) COcDNA^ A,gt 1 l^P-->^^7^- (77;i/?i/7l) 
tT4DNAUS-^ffll^XU GIGAPACK Gold™ (7>h7 
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1 1 . &&?<D%m 

^Molecular Cloning Second Ed 
itionj Chap t e r 2fc|Ba©*SSK:SptJTffofeo WTt*©«65S 

(1) 10. T-Mbfcc DNA^$f7^ 77 U-^Y 1 0 9 0 r-« 
tSi^^m 0. 7%*^£^t?NZ Yigi^M^rU 1. 5%«?c£^fr 

n z Ymmris- v tc«v>fco 4 2 °ct- 6 ^^*sff a c^tc dna§m 
U^trn> u y#:r#©g»i8i«) . sujjwk) ^7*7-7^1 

o 

(2) i©7^;i/^— *2kffi-fb^- h 'J7At-77-7ff©cDNA^^t 
feo (1) lzmM<Dgkfttmt-?ft-ofro 

(3) ^tfecDNA§7 5°CT'2^i®lbt@^U A-f7*iJ^ 
f->3>tfi^co /W7'J^Vt*->3>{;ffl^fc7n-7f:i^ 8. 

TW>-fi;S©7>^7^'J h£{£fflb£) T 32 P-dCTPtIMl/ 

6 ft fe * s; =r 4 7 ± ) 1/ 1 *f js& 1- 5 7- 7 - <7 ^ e> 7* d - -7 ie bi «t x> g v > ib *j * 

(^»J2) flf*ftgWfcgG!RHRP I©7Sy£iB0j;RtmfiBR&=!-l* 
1 . Ifef 0*M§S 
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( 1 ) mm 1011. ( 4 ) xt± ( 5 ) -?nz Y^^m^^ffM^^^^ 

7-^^^Ii]JKUcA77-^SSMiili»Ufeo- 

(2) (1) 0liI5O / ali:YlO9Or-^II2O^Ul^U 3 
7°C, 1 5«ilfec 

(3) %<D'&, 1 0 O/zg/ml^t^y >£^<t?l 0 m 1 N Z Yigtffefc 

(2) 7fs^Lfe»«ftSfu 3 ixummmmx^tzo 

(4) 8 0 0 0rpm, 5 #fg?s^#giU ±^^0J|Xbfeo 

(5) m±mz, 5M NaClSlmU *'Jifl/>^»Jn-;i/6 0 0 0 
£ 1 . 1 gZhUz., ?§/!pbfeo 

( 6) m®Wi*fc±!Z imMU%, «1 0 0 0 0 rpm, 4°CT*2 0^ 

(7) M£[i]lRU 7 0 0/zlOSM«ISlfc, 

(8) ^nD^A§ 5 0 0 Ali)DxtI#U ^ofc*JJ§g£$Sfrbfco 
( 9) 5 0 0 0 rpm. 1 Oftmm>bfrM U zfcJifcHUKL fee 

(10) cnt:, lmg/ml RNaseA, 5mg/ral DNasel 
(it^v^^M) ^#1^1^050^, 3 7°CTfmKflCitbfe©^ 20%* 
U^5f-U>^UD-;V6 0 0 0 (0. 8M NaCl) £ 6 0 0 /i 1 flPXs zK± 

(11) 4°CT\ 1 5 0 0 0 rpnu 2 0^«^lbfet, M^HIiRb 

(12) 3©MC5 0 0/zl©SMm 50//1CD5M NaCl, 50 
/zlcDO. 5M EDTA^Oix 4 0 0 u 1 ©7 x y -;i/^SPX.TM# 
U 7 7-^»ltcDNAS»tfco 

(13) 1 5 0 0 0 r pm. SMii^gtbfc^ zKJB^Ie] 
iKbfco iitlml©x^y-;i/^iDi, 15000rpnu 2 O^F^lM} 

Mb, mmzmrtzc 
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(14) 7 0M^-;Hml«»U I 0 0 ul(DTE®m (T 
ris-Cl pH8. 0 lOmM, ImM E D T A) U D 

2. HRP IMB^(D^<^^— ^Off X 
HRP I££^£WT©IBftfc<J:»K ^^-tcJfALfeo 
(1) DNAtaWf©«SOT©J:-5lcU WiiNot I (SM^) tcJ: 



DNA»* (1. TfaUSLfe*©) 2 0/zl 

0 . 1 %B S A 10/zl 

0. l°/ o TritonX100 1 0 u 1 

No t I (SMitSO 2/il 

RNaseA (B$i/->M) 1 // 1 
lOxH buffer (Takaral) 10/zl 

SfiffTk 4 7 ul 



£rst l o o ju. l 

a&MS 3 7 °c 

(2) 0. 7%NuSieve (gftj&ffl) GTG7fD-7 (SS 
iSSS) m^®^ffl\ 1. 6kbptt3e©DNA£l5DDmU CODNA&G 
ENE CLEAN II (§3M 7t^^) SfflV>T3l»8iBJi»©51D 
KlDNASEURUfco 

(3) DNA»MpBl uescriptll (X h^S?->M) £ 

Not i-ewwj >^{b^tTo^o 

©Not ITCDWWttx Wratfrofc. 

pB 1 u e s c r i p t I I ( 1 fig/u 1) 3#1 

10 xH buffer 2 # 1 
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0. 1%BSA 



2ul 



0. l%TritonX100 



2jul 



Not I 



2/LLl 



10 til 



^at 2 0 ju 1 



Rfomg. 3 7 °C 

<D*©&s 2 //l 1M Tris pH8. 0^Anx.x 1#1 Bact 
erial Alkaline Phosphatase (SMisM) SiDis 
6 5 °c-e lWglfec 

©2) -eH^n^DNAJ:, ®T»f§6*ifcp B 1 uescriptlU, W 

D N A ( (2) THUSbfe^)©) 5#1 

pBluescriptll NotlW (dtilUfe^O) 1^1 

1 W^7 7- (B*^->K) 2/zl 

T 4 V#— fe" (B#i/->iQ ljul 

MMzR 1 1 # 1 



SjtSfflA 1 6 °C 
SJt& 2 BtlHi 
3. titfe¥<D*Mffl^<Dm\ 



^•It 2 0 # 1 
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fcSI^U *±t-3 0m 4 2°CT-4 5%>M, M±t 3 frMBJ&$#tz&. S 
OCtgife9 0 O/zl&jjp^, 37°C, ^^-^E. coliJM 

1 0 9HIAIL E . coliJMlO 9^HJltXUfco 

^©hrp i3te^*#Abfcffl*si*^j»a*aia!Siii#xi)ii$« 

(gf6#^FERM P-15164) , ^8^9^11 BH^f6^#^L 
fe FERM BP-5663) Q 

4. itfe^©JMSga#]©&5£ 

(1)3. fUJifcbfcE. coliJMlO 9^LBS^±S±ik (lOO^g/ 
ml7>ti/'JX 0. ImMIPTG, 0. 0 0 4%X-gal^) Ctt*. 

3 7°c-e 1 6i^ra^*ufco 

0 / ug/ml7>^>'J>M) Cli, 3 7°CT- 1 6B#^i$«bfe 

(3) ^©^ N 1 2 0 0 0 rpm, l^BBS'MMKbTllfiU Magic 
Miniprep (Sftj&ffis 7*D;<#S0 Cft^T*-?;* * K D N AmmZMU 
Lfzo 

(4) El&bfcDNA&^-f* — *-FSS/-£x>->>^*2/ h (Dy 
e terminater FS Sequencing kit) 3r>x;uT— ftgl) £AHnT> TIB© 

©TfflfflfiRom-C^ry h©i^«£t£V\ DNAOPCRSMffofe, 
HMD N A 600 jul 

"fy -i Y-DN A 3.2pmol 
i>-^x>^ v^^7^ (Sequence mix) 8 ul 
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3 ul<0 3 X'T'fr-T** h7>, 5 0mM EDTA, 8 0%*;i/ 

©f#^tlfe-y->r;i-§, 3 7 3^b^yfDNA§y-^x>t- (3 7 3 St 
retch DNA Sequencer) (^-^r >x;p^-^±M) (3T#P#fU itSIB?'J£&£ 

HRP I «fc^iM*lS?'J£IB?iM©IE?<J1l^ 2!:^IL 
illx 4. (3) -e0iRl^DNA^i/-^x>xU HR P I jHzVfOitg 

5. T^yKBH^J©^ 
4. I, fc^SIEfll#>S>> HRP ICDT^ y^iS^l^^Ufeo HRP I 

HRP IMfc^(DJ-1f>7D v h/W y U *V -b?-*> a <t SPflf*. 
^Current Protocols in Molecular Biol 
ogyj (1987 Greene Publishing Associa 
tes and Wiley— Intersciencett) Chapt er4 

M;po 1 yA RNA(Diil #1t>7-;i/to£ 5 0 0 ngT\ 
MDENS4t7*M©fffi©polyA RNA£fflOfcfc<ZK ©1. T» 
MbfcJMM^TCDp o 1 yA RN A£ffl^£&£>© 2MH£o^T!t o 

( 1) ^Sfe^J 2 CD I . 2. TpBluescriptl IlUffltfeHRP I 
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(2) mmmmmmm^T^u-x^)immr%m^fp\-fXs umt-r 

§HRP IS^IMbfeo 

(3) (2) 7!MlfcHRP IimGENE CLENE II (ti 

(4) MSibfcHRP IS^7>nr7-fAFDNA7^'J >^*y h 
(^-y>#-TWW AM) £^TMn^l»ra««i\ «-P32 d 
CTP (77i/tAl) £ffl^T 32 P-dCTP*f(t$L£HRP Ilfe^rn- 

(5) (4) -CflM&Ufc^D-^&ffl^Tx £<TlE^ffli^7^jM£ffl^ 

JffJSTJWiSiciiipf SJi^^bTHRP Iitfi^iH^lifeo 3 
ft J; D H R P I Mfc^ % ffl ^ 5 - i: TS ST-® h jEfffFKOitftl fr* njf £ ft 5 d £ , 

(6) muyu-yzm^x, 1. T?n«bfeffHS«»±T©po iy 

A R N A V> fe & CD £f$gffl L£ — tf > 7" D v V ) \ 4 -7 U #V -If- S> a 
ZZt&mWVfc (0 2) o £CDC:^2p£> N HRP Ifcfe^&m^T&JSWIIB© 

(mmm4) hrpimsso^s 
i. m^x.««©f^ 

nmm 1 © 8 vtz hrpi at-e^ cDffl^s^ d-> cib^j^ode^j^ 

lO 1 8 5 - 2 9 9Sg©7^i§3-KtW) £t:;^v>^£a$A 
Lfep E T 3 a^*- (123) C«a»5iA>€^ *BI«B L 2 1 (DE 3) p 
Ly s Stc^Abfeo 
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2 . H R P I (DitW. 

(1) 1. X'<mLtc*Lmm*-7>Vt/i)>10Q/LLg/ml%^tsLBi%M 

(2) 2B#P^ *J*§S£0iRU Lysis Buf f e rCBUlfe^ 
V-^—>3>U Beckman Optima XL-8 0MU 50. 
2 T i D-^--e 1 8 0 0 0 r pnu 4°C 0 1 5ftmM'MM bfeo 

(3) i*Jfi«l*6M«IK^7 , ^>lc:S»U Ni-7A'D-X 

3. SDS-PAGEtMl 

HRP I^gSfiSOlSS 

1 . HRP 

( i ) mfomz.H7?-(D{m 

HRP Iit£^£m5C^£n5t;*^S?>*^£#AUfcpB lueBac 

1) £1\ H»J2©2. tML^HRP iatfe^FSftAl/fepB 1 u e s 
criptlH^-^, PCRS ( rcurrent protocols 

in molecular biologyj (Greene Publis 
hing Associates and Wiley-Interscien 
c e , 1987) c h a p t e r 1 5 fc!B«) «t D > &©5S ( 1 ) aVS ( 2 ) 
©^&K?U©7^M HRP I Mfc^om- ft*^- 
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5' G A A TTC CAT ATG TTC TAT ATA CAG AG 
T T CT GAG GC 3 ' • • • 5$ ( 1 ) 

5' TCC AG T TAG TGA CGT CTG ATG 3' 

■ • - 55 (2) 

2) ifidtlfel^ 4N d e I MB amH I (#£S@j§S0 T***D?" 

3 ) S'Jf3 N 2 © 2 . t'Ml/fe pBluescriptl I±®HRP 

ILL #^0^»T£ftfc?tfcTO> 7^'D-7lMtlMGENE CLE 
AN II (M^lfk ^l^l»©^SHIU 0 

4) 2) M3) ^*n^Hbfe«i?$Ligat ion Pack 

5) EcoRI/NdeI/EcoRl7^- (5' AATTCCATA 
TGG 3' ) ^DNA^fiElT^iU T4*''J7^b^K^-^f (^ffi 

6) BluescriptlllEcoR IT? WW U 5 ) tfllbfeE c o 
RI/Ndel/EcoR I Ty7#-&Wm&mzffi. 

7) 6) ff^Lfe^^-ONdel, S a c I £1#ir U 4)T*{«bfc 

8) i^^^-MIJMl 0 9CfSi:^^AU 
ftfc*fl§S£. LBigil (7>t^>'J>10 0^g/mlM) T?J§#bfeo 

9) J§#bfe^:JB@^e>s Magic Miniprep (7n*%& &m 

mm *m&mmmiz®i-Dzm^z, iK©^^-^iiufe. 

10) i^^-SNdelt^m Ligation Packfflb 
TNdeINcoIU>#-(5 5 TATCCATGG 3' ) fcjgjgU ^ 
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1 2) £*l*firSC:J; D7^D-XiMi N GENE CLEAN II 
1 3) 05!:^fUf^>^^iAbfepBlueBa c I I 1^*7 

14) 10) tiilfeHRP Ifcfc^i: 1 1) "T?ftsWLfe^**-i:^ L 
i gat ion Pack (B ^ffl^T^ffl»Mi:t^M 

XBf^OSSKS^J £ ^<^m o T ff o 0 
(2) HRPI«1S^©^»^ 

H R P I ;fi{KT£»&A,£:r5 ;UK SO-Molecular Cloni 
ng Second Editionj (Cold Spring Harbo 
r Laboratory Press, 1989) c h a p t e r 1 Cffii© 

2. HRPI^fiSaiOM 

( 1) ^MMabfeT^^S K*U^?7x^S/3>ig (DO TAP 
Ms ^— >J TWW AM) ) tiotSf 9II§i:IAUfeo 

(2) i^nHM^^^V^^StfSf 9ttCi^^t, *fi!8S£ 

(3) HRP I£^B£-fr£Sf 9«&SDS sample buffe 
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rti!I*t 5#IHaW Jl'UjfcgU SDS-PAGEi^|il^ltfco 

^7y-7U U7> h7)l--?m&Ltz&^ HPR lo;t> K#*fcm£*i 
feo 0 6i:, SDS-PAGEtt»^l^to 
(l£»J6) IaHRP IiftfcCDftMK 

1 . SHRP IififfcBtfUK 

^»J4T-{fMUfeHRP ISB#g61f£ ^Ant ibodies A La 
boratory Manualj (Cold Sprong Harbor 
Laboratory, 1988) c h a p t e r 5 j {3fBigCD^^(3 Lfe^^ 
T^^&gU KHRPI»ftltL 

2 . ^iX^>7n>y h 

^Current protocols in molecular bio 
logyj (Greene Publishing Associates a 
nd Wiley-Interscience, 1987) chapterlC 
IBtt© fimz L fc & -d X ff o fe o 

( 1 ) HJtetfiJ 4 T* ftS L fe H R P I KSr>'H»iJ 5 T'ffibfeHRP 

(2) £rCHRP Ii/tMiHRP I^ISlXliHRP Il^rUI 

nfein^+^I gGJft$:£.Sj&£^ £<^^T;i/£ 'J7tX77^-t'§lI 
(NBT\ BCID (it!:7D^**l) ) tS^tS^tfe (07 A) 0 £ 
ft£ StaHRP Iirtft^HRP I ^SJF&t-^C^^fit^^tLfeo H7AT 

(«#>J 7 ) H R P I <Dtf&<Dtm^<D$m<DltkM 
( 1 ) %mm 1 -C-{^iabfc#aj3TJSjSat lg^5ml©2xSDS samp 
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(2) mmmm&i2. 5%sDs-PAGEtt*i^{tfe^ ^i** 

(3) ^J6T?MUfeKHRP ItriMiilB»l:^tfeo 

^^CgTil/A'J?^??^-^!!! ( N B T N BCID (±t£7 
p*#8£) ) b5LJfc$*tm&£-&tc (07 B) o ;-f>7on^ 

w r u 3 >so^s ji nfiit:, Btm&.vBtmftmm'nmm* hrp 

(H»iJ 8 ) HRPI Jte^OjfilttBB^CDfiSB 
MMM©Etfg£tt N Rat MTN Blot P-i/^y M 
^ffl^fec ^©Ip d pI±, ±iEO^— if>^Dv hA^7"'J^-l2-i/a> 

fey< >-7"^ >7?&So '©^ >7*^ ^Molecular Cloning 

Second Editionj (Cold Spring Harbor 
Laboratory Press. 1 9 8 9 ) pp7. 3-7. 8 4 tCfBttcD 

HRP I itfE^rp-7'(D^^E18C7^1-o Sgllfr £ "5 £x HR 

M^S)KLfeHRP IXiiHRP I itfe^ fctfeWf S £ t? 
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*»IHCfllSSHRP IttftSffll^CfCx jmS©^#£&^M^ 
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[mm] 

iB?'J#^ : 1 
%m<D&£ : 2 9 5 
W3\(Dm : JWL 

: mm®. 

mm 

Met Phe Tyr He Gin Ser Ser Glu Ala Leu Gin He Leu Lys Asn Ser 

15 10 15 

Leu Arg Lys His Leu Pro Glu Ser Leu Lys Val Tyr Gly Thr Val Phe 

20 25 30 

His Met Asn Gin Gly Asn Pro Phe Lys Leu Lys Ala Val Val Asp Lys 

35 40 45 

Trp Pro Asp Phe Asn Thr Val Val He Arg Pro Gin Glu Gin Asp Met 

50 55 60 

Thr Asp Asp Leu Asp His Tyr Asn lie Thr Tyr Leu lie Tyr Ser Lys 
65 70 75 80 

Asp Pro Lys His Cys Gin Glu Phe Leu Gly Ser Ser Asp Val Thr Asn 

85 90 95 

Trp Lys Gin His Leu Gin He Gin Ser Ser Gin Ala Asp Leu Gly Lys 

100 105 110 

Val He Glu Asn Leu Gly Ala Thr Asn Leu Gly Lys Val Lys His Lys 

115 120 125 

Gin Cys Phe Leu Tyr Met Val Ser His Thr Ala Lys Lys Leu Thr Pro 
130 135 140 
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Ser Leu Val Asp Ala Lys His Leu Val He Ser Ser Glu Lys Pro Thr 
145 150 155 160 

Pro Phe Asp His Gin Leu Phe Lys Phe Ala Arg Leu Asp Val Lys His 

165 170 175 

Ala Ala Leu Val Asn Ser He Trp Tyr Phe Gly Gly Asn Glu Lys Ser 

180 185 190 

Gin Lys Phe He Glu Arg Cys He Phe Thr Phe Pro Ser Val Cys lie 

195 200 205 

Met Gly Pro Glu Gly Thr Pro Val Ser Trp Ala Leu Met Asp His Thr 

210 215 220 

Gly Glu Leu Arg Met Ala Gly Thr Leu Pro Lys Tyr Arg His Gin Asn 
225 230 235 240 

Leu He Tyr His Val Ala Phe His Gin Val His Thr Leu Glu Lys Leu 

245 250 255 

Gly Phe Pro Met Tyr Leu His Val Asp Lys Val Asn Leu Thr He Gin 

260 265 270 

Arg Met Ser Ala Val Leu Gly His Val Pro Met Pro Cys Thr Trp Asn 

275 280 285 

Gin Trp Asn Trp Val Pro Leu 
290 295 



IB^JS^ : 2 
mXDMiZ : 1 6 3 5 

mmcom : mm 
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E8]©ffiK : cDNA to mRNA 

E#l 

ACAGATTTAT AGGTATTAGA AGAG ATG TTC TAT ATA CAG AGT TCT GAG GCA CTG 54 

CAG ATT CTG AAG AAT TCC CTA AGG AAG CAC CTC CCT GAG TCC TTA AAG 102 

GTT TAT GGG ACT GTC TTC CAC ATG AAC CAG GGA AAC CCA TTC AAG CTC 150 

AAG GCT GTA GTG GAC AAG TGG CCT GAT TTT AAT ACT GTT GTT ATT CGA 198 

CCA CAG GAA CAG GAC ATG ACA GAT GAC CTT GAC CAC TAC AAC ATC ACT 246 

TAC CTA ATT TAT TCC AAG GAT CCC AAG CAC TGT CAG GAA TTC CTT GGC 294 

TCA TCA GAC GTC ACT AAC TGG AAA CAA CAT TTG CAG ATC CM AGT TCA 342 

CAG GCA GAC CTG GGC AAA GTG ATA GAA AAC CTT GGA GCC ACT AAC TTG 390 

GGC AAG GTC AAG CAT AAG CAG TGC TTT CTC TAT ATG GTA TCT CAT ACA 438 

GCA AAG AAA CTG ACT CCT TCC TTG GTG GAT GCA AAG CAC TTA GTA ATC 486 

AGC AGT GAG AAA CCC ACG CCT TTT GAC CAT CAG TTA TTC AAA TTT GCC 534 

CGC CTG GAT GTT AAG CAT GCT GCA TTG GTG AAT AGC ATC TGG TAT TTT 582 

GGT GGC AAT GAG AAA AGC CAG AAG TTC ATT GAA CGC TGT ATC TTT ACC 630 

TTT CCC AGC GTC TGT ATT ATG GGC CCT GAG GGG ACC CCT GTG TCC TGG 678 

GCC CTG ATG GAT CAC ACT GGA GAA CTA AGA ATG GCA GGC ACC TTG CCT 726 

AAG TAC CGG CAC CAG AAC CTC ATT TAC CAT GTT GCT TTT CAC CAG GTC 774 

CAT ACA CTA GAG AAG CTG GGC TTT CCC ATG TAT TTA CAT GTG GAT AAG 822 

GTT AAC CTC ACC ATT CAG AGA ATG TCT GCT GTG CTG GGC CAT GTC CCC 870 

ATG CCC TGT ACC TGG AAC CAG TGG AAC TGG GTA CCT CTC TAA AGCCAGAAAA 922 

GAGTGAGAGG GGGACTGCAC TTGTAGATGG AGAAATGGCT GAGTGAACAG AGAGAAGTGA 982 

ACTGTCATTA GGGTGGTGTG TGTTTCTAGA GAGCAGGGTT GCATCACACT GAGCTGCACA 1042 

CAGTTTCTTC GCCCTCACAT TGCTCATGCT CTTAATTCCA TTTCTCAGCA TACAGAAGGC 1102 

CACCATGTCC TGCTCCCACA TTCTCAGGAT TCCTGTAACA CATTTGGCTA AATTGTACTC 1162 

TCTCCTATTC ATTTTGCAGG CTCATTGATC CATGGCTATT AGTCAGTAGG TTTGTTTTGT 1222 
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GACCTGACCC CCCACAACCC TGCACACAGG CATACTTCCT CTGGCTTTCT GTAGCTTTGC 1282 

TTTTATGGGT TGGAGAAGTT TGTTCTCATG TCACTCACCA GACATTAAAT TGTTAATATG 1342 

TAAAAACTAC TATACATGCA AACACAGATA CACAGTATGT GTGGTACAAC TGTAAGAATT 1402 

GTTAGAAAAG AGACTAGAGC TCAGCAAGTA AATGTGCCTG CAGTCAAGCC TGGTAACCTG 1462 

AATTTGATTC CTGGGAACCA CATTGTAAAA GGAGAGAATC TATTCCATCG ACTTGTCCTC 1522 

TAACCTCCCC AGGTATGGGG CGCATGTGCA CACACAAATA AGTAAATGTA ATCTTTAAAC 1582 

AGTTAAAAAG ACTAACTGGT GATCTTTGAG ACTAGATTTG TATTTTTTTT TTC 1635 

IE?'J#^ : 3 
IB?|J©:S£ : 35 

mwm : mm 
mom : -*m 
K#ny- : mmw. 
mncDmm : momm. 

GAATTCCATA TGTTCTATAT ACAGAGTTCT GAGGC 

W&m^ : 4 
mmcDMZ : 21 

mnoim : mm 
mom. : 

%m<Dmm : momm 
Mm 

TCCAGTTAGT GACGTCTGAT G 
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